12 patients. No patient required specific treatment for C difficile infection. The significance of these findings is discussed.
The role played by Clostridium difficile in the aetiology of pseudomembranous colitis (PMC)1-4 and somecases of antimicrobial-induced diarrhoea5-7 is now well documented. However, this organism with its cytotoxin has also been found in healthy neonates4 8 and in asymptomatic adults on antibiotics. 9 Clearly, if the detection of C difficile cyto- toxin in stool specimens is to be a useful diagnostic tool a thorough knowledge of its distribution in stool specimens from all sources is necessary. This study was designed to investigate the occurrence of C difficile and its cytotoxin in "routine" specimens of faeces received at a microbiological laboratory and to determine whether estimation of cytotoxin titres in culture-positive stool specimens would help to distinguish between benign as opposed to harmful symptomatic carriage of C difficile.
Material and methods

SPECIMENS
Examination was carried out on 1239 (unselected) consecutive stool specimens received at the routine microbiological laboratory at Whipps Cross Hospital. These included specimens from hospital inpatients and outpatients as well as Public Health Laboratory specimens.
CULTURE
All specimens were cultured for Salmonella, Shigella and Campylobacter spp, using recommended laboratory methods. A selective agar medium, cycloserine, cefoxitin, fructose, blood agar (CCFA Oxoid) was Accepted for publication 7 (Fig. 1) summarises the findings, 1239 specimens from 856 patients were examined.
C difficile was isolated from 69 patients. More than one culture-positive specimen was received from 13 patients, the range was 2-6 specimens over a period of two weeks to three months. The total number of C difficile isolates was 100. Each of these 13 Cytotoxin was detected in the stool of 10 patients (Table 1) , all were carriers of toxin-producing strains. Six were infants, four were adults on antibiotics, one of whom had sigmoidoscopic evidence of colitis. In the infant group, one acquired the organism and gradually developed a rising cytotoxin titre during the study period (patient 5- Table 1 ). Another had a diminishing cytotoxin titre after a Salmonella sp infection. Among the adult patients, one changed from cytotoxin-negative stool to a cytotoxin titre of 1/160 over a period of five days. Another had a falling cytotoxin titre (patient 10), after withdrawal of antibiotics and resolution of symptoms. Table 2 illustrates the findings in eight adult patients complaining of diarrhoea. C difficile was isolated from all patients, six of the eight strains were cytotoxin producers in vitro, but none of the patients had detectable cytotoxin in their stools. Five were on antibiotics, one had ulcerative colitis, and one had returned from abroad but no pathogens were isolated. Details of the 41 Salmonella infections appear in Table 3 . Clostridium difficile was isolated from 9/9 of those below two years of age and 3/20 from those older than 2 yr. There were 12 Campylobacter and nine Shigella infections. One of each (aged 58 and 7 yr respectively) were culture-positive for C difficile. The overall incidence of infections with other enteric pathogens in association with C difficile was 20%. 42 (36) :" L 1=(%) Percentage of patients culture-positive in that age group Y T No. of patients from whom C difficile was isolated 20-E No. of patients from whom toxin producing strains were isolated (6) (7) (8) (9) 
Discussion
The C difficile isolation rate of 8o% found by this study indicates that the organism is a relatively common bowel inhabitant occurring with greater frequency than Salmonella (4 7 %/) in the routine faecal specimens received at this laboratory. However, its role as a pathogen is less easily defined.
In infants less than two years of age, the carriage rate of 36 % was striking and is consistent with previous reports of isolation from healthy neonates.4 8 No patients in this group had symptoms thought to be attributable to C difficile infection, nor was there an association with antimicrobial therapy. In direct contrast, C difficile carriage in the older age group frequently followed antimicrobial therapy our patient complained of diarrhoea after a holiday abroad and examination of the stools for other pathogens was negative. An association with infection by other enteric pathogens is suggested by the finding that 2000 of C difficile carriers were infected with either Salmonella, Shigella or Campylobacter species. This association however, is not as marked as the 360 incidence reported by Falsen.16 Cytotoxin production tests carried out on cell-free supernatants of Robertson cooked meat broths were positive for strains from 52 % (36/69) of the C difficile carrier, a lower incidence than previously reported.17 This may be due to the shorter incubation period (48 h) and a higher initial dilution (1/8) used in this study compared with the five-day incubation and 1/2 dilution tested by Viscidi et 18 19 Examination of serial specimens from three of the infants (patients 4, 5, and 6) revealed that cytotoxin was still detectable 60, 49, and 100 days respectively, after their first toxin-positive stool specimen.
In the adult group, all four toxin-positive patients (Table 1) were receiving antibiotic therapy. Three had diarrhoea including one with sigmoidoscopically confirmed colitis and a cytotoxin titre of 1/2560. The fourth with a cytotoxin titre of 1/800 and no symptoms had completed a course of metronidazole therapy for amoebic colitis. One of the adults (patient 8, Table 1 ) developed a positive cytotoxin titre in her stool over the five-day period after her initial culture-positive and toxin-negative specimen thus demonstrating the potential of screening by culture for anticipating toxin-related problems. A similar observation in one patient was noted recently.7 A further eight adult patients with diarrhoea (Table  2 ) from whom C difficile was isolated had no cytotoxin present in their stool.
It has been suggested that there is a correlation between pseudomembrane formation in the colon and cytotoxin titres greater than or equal to 1/6400.20
Only one patient in our study, an infant with no symptoms, had a titre of this magnitude.
The absence of any bowel disturbance in five of the patients with C difficile cytotoxin in their stool casts doubt upon its importance as an aetiological agent in the pathogenesis of diarrhoea and colitis. However, the recent discovery of a second C difficile toxin, an endotoxin with biological and immunological characteristics distinct from that of the cytotoxin21 may provide an explanation for the apparent discrepancy.
In conclusion, this study has demonstrated the feasibility of screening routine faecal specimens for C difficile and its cytotoxin. Despite the uncertain role of this toxin, its detection in tissue culture remains a convenient and rapid diagnostic procedure.
Clearly, other factors, such as changes in the normal bowel flora and bacterial interactions,22 may also have a part to play in the pathogenesis of the C difficile syndrome.
in routine faecal specimens. 
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